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The Effects of Utilizing Concept Map to Promote the Understanding
the Concept of Volcano in the Elementary Science Education

Jae-Gu Jung*, Sang-Hyeon Sung, Soo-Meen Wee, and Jin-Woo Jeong

Department of Earh Science Education, Korea National University of Education,
Cheongwon, Chungbuk, 363-791, Korea

Abstract: The purpose of this study was to examine the effectiveness of utilizing a concept map as an instructional
strategy to promote student achievement through semantical learning in elementary school on volcanoes. To analyze
student achievement in understanding the concept of volcano, quantitative and qualitative analyses were performed through
a written test for two different groups that were composed of 80 sixth-grade students: a control group that attended class
using the conventional strategy and an experimental group that attended class using concept maps. The results of this
study were as follows: First, the use of concept maps in class is effective in learning because of the higher understanding
of the group that was using concept maps in the achievement assessment. Second, in their post-instructional
understandings, no significant differences are shown between middle- and low-ranking students statistically, but a
significant difference is shown between high- and low-ranking students or between high- and middle-ranking students. This
indicates that the use of concepts maps in a class is more effective for the middle- and low-ranking students than for the
high-ranking students. Third, in the repetitions of classes, the students learning with an aid of concept maps became
accustomed to structuring the concepts of their learning subject in categories of relationships, hierarchies, cross-links, and
examples easily.
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Table 1. The t-test results of the academic achievement between the experimental group and the control group

Experimental group Control group
t
N M SD N M SD
Pretest 40 122 34 40 124 36 -0.2
Posttest 40 16.3 36 40 14.5 4.0 2.14%

*p<0.05

Table 2. The different of concept achievement level about pre- and post-instructional to high-middle-low ranking students

high-middle-low ranking students

low middle low high middle high
N 7 25 7 8 25 8
M 4.6 4.7 46 1.9 47 1.9
SD 22 31 22 22 3.1 22
t -0.12 2.3* 2.4%
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Table 3. Average score of concept map (relationships)

Gender Circle 1 2 3 4 5
M M 224 284 337 40 44.5
SD 92 7.5 64 6.6 6.1
F M 25.1 296 355 42 46.7
SD 3.8 80 66 73 54
t 094 05 09 09 12
Table 4. Average score of concept map (hierarchies)
Gender Circle 1 2 3 4 5
M M 19.8 203 20.0 24.5 25.0
SD 3.0 3.0 40 1.5 0.0
F M 21.1 22.1 24 24.5 25.0
SD 32 25 3.1 1.6 0.0
t -1.3 -2.07 -2.08 0.05 -
Table 5. Average score of concept map (cross-links)
Gender Circle 1 2 3 4 5
M M 35 33 125 21.9 335
SD 8.1 6.3 44 12.0 82
F M 15 94 134 219 380
SD 11.0 116 8.6 104 56
t -1.26 -2.05 04 0.0 =20
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Table 6. Average score of concept map (examples)
Gender Circle 1 2 3 4 5
M M 1.2 1.1 1.5 2.1 35
SD 1.6 1.1 0.8 1.0 1.3
F M 0.8 15 20 2.6 3.7
SD 1.5 1.5 12 1.5 14
t 0.63 -1.1 -1.6 -1.31# -0.42
*p<0.05
Table 7. Average score toward concept map of expert-students (synthetic of categories)
Relationships Hierarchies Cross-links Examples Total Score
Expert map 53 25 44 5 127
Students map M 445 25 335 35 106.5
F 46.7 25 38.0 37 1134

°474151 de 3n fiz

ke ©l =R Hu QU A& F Ax 73
T°47} o "A#7t
Bl 2T oo H7
3

Table 6914 B nle} Zo] SAUEL 3xp7RAE
Z4 EE ARdke A5 A AR Bl
out, o] Naygel whet Z*i} I F% Skt
EE WA o
Wl B ‘:‘ju 7<]—0]‘— EO];(] gt AL
M-S dAgs dBATle dg e oy A
drhe 218 ¢+ AT

5) AE7 A= g /MdEe v

ABMA AE7F MEE(Appendix )5 71F0=
Asted g0l AT Mdzsh 2 aFE wel
Aolg Hln EAEY. 7+ HF HAEE Bl
T Wil & g

o AA A4S ww B
f?} 7401 Table 73 Z2oH o|Z LX3lsle] UEehd
g. 29} 7t}

TFE HE 47 diiel AL Fue =
AE B Ao, AAHoz B uf SPEL
WAES FRIBT o85S $0lM B8 5

=20 2

ay

21

= A sl A5 ¢ F AU FYol A E

of me}t e Ry lﬂﬁoﬂ 3 7 Ade &
XU %’3}?‘1 A5 FANE B39 AR =
3Rk &, Ausubeld] Srilol wlel WolE )
Hes J"LJqL W oA SHEC] olaljalT 9= 7d

o oA TEE FYAOE sdeld 5 e 484

140
B Expert
120 + |
© 1| Student(M)
§ 100 + OStudent(F)
m I
a 80 -
[]
=
a
Q
Q
c
3
(@]

Exarples Total

Relationships Herarchies  Cross-inks
Concept Map Category

Fig. 2. Average score toward concept map of expert-stu-
dents (synthetic of categories)

2 polol, The 9% J9 U9 WIRAE F§
8 AMRE S 98 Uea olv,

o,

‘0,

iz o ¢
ol
i

feed back
T 7
§;_}- 5]—%3 /Hz},]
frefwd o7k UehdA] edsh
ol S 18E J® AAsle 132E 537}
A FETEIHOE 9 T wE 259 Qx|
TEE EHsch

A 1B E(Fig. 3) 3HeHEo] ool 299
FAIAE 2 2T, JNBFOR 8] AVl |
A MEER el vianlel $9o] oy

o=

Al e 2 ma3 glon shitd) gia st A

kit
=2
R
o
&
e
1o



620 TH7 - 43 - ool WL

o mm (hfm
QT ®GE

H3low 7H‘é’

HEE 39 e o Si58e

3 L2y ﬂﬁle *L UrEhHZI Rl 03_
& i, de 3 SA e A0

A2slMeEg. 4) sk Ade 1 A 8
AR AN, HEE, 9% MEEE UEiT.
el 29 4 rhaviet 9o Aol
2 NEA R AR A=siglort FrEiie
A, oP= 3Kt Tlgo] Aelsgelng 2 4
& A ZakL 9

A 330l M= (Fig. 5) sPHEo] dojuls 29U
A glon, 3Kk §4 :8: %’—%” AR, 8%,
P FOE o] ofs)s g B F3 3
o}, 28l Hste] 7pde ?4;€°M AA7E A2 =@
512101# QA T2 ol 3K side] HA A4
B} S gl

xﬂmoﬂ)ﬂ E(Fig. 6) 3RHFe 29 273 vl
mheh BE 29 $43e #AE wHEAl &
el o ‘éE TS 9dAA 943 sl

1+7
A% gosle Pile 2 Rey

3}

=

K

©

o [0

-

rf

¥0
LAY

P
i

[CGETTELD)
i L — "
.;u AR
P *5;(@@.‘?"?9\).

\@j‘ﬂ D G e

el ,' _ D Rt
Kl ‘»&“',;b,, =- G ; e ?{Q;.HED &

T ;r-ﬂ

TEEFIFIE

FFE

tH

EIE
b

T T TR

b L5 B
D f—p—y Sy &
K *!\(5(‘\!‘%:'3_“}47’%’) <

Fig. 7. Concept Map of Structured by Student (5th).

3 Amslgont ol Feluld Ro] wth, el
U S 2] SAZE A8k S s
2 Qopq AR ek,

A, 7) gl 203 94 Ag
2 32399 o)z Yma] I =0 o
RYT. SRk B $28E, 298, 99, o)y
502 U] AYES E2AT, AARCE B o
et slow, MelE Losle AT WU o
st Stk $iel o wgE # vepjgiod,
AR 3l BN Teht 2L Aol v




58t 23} oM SR Tl ofsf BT 8t Hdz 28 621

25 2 U7 AN AL FRHoE soy
U, BE7tel st vlmel ¥ m the: e u
ek,

42 9 N

£ a7 Y] A5 AdS AAHeE

olaIx77l St #H3 w4 Ao 2A JNEE9]

$AE YoliE Aolden ol g A+ A
thest 7

A, M= e Tl e v Jat A
A 7S 2 D Aol st g A4
Toll thet AREALIAN 7 e Zhel] fejulet 2}
ol§ Hol JIdE S BF ol ATAHU +
HEo o G532 Zo2 eyl

A, £Y ¥ -39 287 g HF ¢
Ao BAAQL frejulgh Xfolg HeolA gdgkont,
-8k A3 2858 FARLE Rt Ajolg
Btk &, /EE o] AagHtks F - 39
agelA Bok 2 &3t AdeH ole MdEst
BHETE & YETR= F - 8k9lY] BN 2
9 A T2 9 g T2 HEE £ 33
Hgel olFlE Fe AU 4 Wy ¥
T A5E WlF= FOE ol Heinze-Fry and
Novak(1990)0] A& wwa 2o Fde] = e
717¥el AAIZE Ao AR5E Helvje} 53

A, NEE FUE 3 GBS0 +o] AP
it #A, A, A, oo Mo SlojA A U
&9 Mas Fxssket $53dS & 4 Sisith
ol X WEAM Ee] ofElEte e NE
2 QA F2E FHHez ol ¢ JE 84
o] AFEHAS UYeplE Aot

opgel A7 At ZFHAA MdsrE 9% A
82X Z4E71E g ols) Zo] Aldslaat
gt

A, & e K 94 ddof g
T7F o]FoA Zel7| wiiel zste] g g
W HEEE AR Yy F3l g d7e
t JgHolof g7lem,

A, froju] S5 §3E 2] 9% 3+ A
o2M9 MEE Y AHE Yo gE R
o g A Fx9 W3k} g mA
S R A E 5 de AAFQ] Z49E dF

o ok

7} B S ggshn,

AR, e 8 FAdM A7) AEEE &
AF THQle] FHA o7AE wiAAZIAL ZTseted
A e BE AP 888 Qe At ¥

23K,
UMel 2

2 dye 20039 d=wdtigw 21484 &
a7 o8 s AARAA BA=AY,

&1 =8

$9%, 2001, HNIAE) AR H3} Vel A
B, F=ATHEA, 22 (5), 360-376.

HAEY, 1995, T2 A3FPoMY AHEx 88, AL
3l MALEHS] =7, 66 p.

AR, 1992, gzl g &, v, 4 A3 2 W
§ BN, 525 HZSIA, 11 (2), 141-158.
28, 1997, EE 2 258 9 %] &8 e
o] AAF ool mAlE 4T A7t Wk

AR =%, 81 p.

gpAdel, 2000, 2ETE WAVEY e m P FEE
Ul AE A3tel] g A wiA, H3F we] dig |
=, #8 I &% i Ade 45 34 2AHD
] QTE AR IRFHHISHIA, 20 @),
542-561.

24743, 1995, $o5 AE A AHAE BIETEAM
MEEe & ojsldxitidty FAUS AAtets)
=T, 53 p.

o079, 1993, FAL AERT AFoZAMY J¥E B8
P A M= 9t A B4 e a4 A
st sk AR =2, 104 p.

499, 47, $94, $9IS), 199, 2F5ANES.
Mg Alamkze 2, 486 p.

323k, 1992, Ao Jgoerd] NEE 88 A
A A=Ay HASHY =1, 124 p.

e, 199, HIES o8& F2H 29 A, gt
TAWSL AR =, 107 p.

Ausubel, D. P, 1979, Education for rational thinking.
1980 AETS Yearbook: The philosophy of teaching for
thinking and creativity. Arizona: Arizona State
University Press, 174-190.

Champagne, A. B., Kloper, L. E., Desena, A. T, and
Squires, D. A, 1981, Structural representations of
students’ knowledge before and after science
instruction. Journal of Research in Science Teaching,
18 (2), 97-111.

Hegarty, E. H, 1991, Relationship between students’
conceptual knowledge and study strategies-part 1:



622 7 48 - dael - BT

student learning in physics. International Journal of
Science Education, 13 (3), 303-312.

Heinze-Fry, J.D. and Novak, J.D., 1990, Concept mapping
brings long-term movement toward meaningful learning.
Science Education, 74 (4), 461-472.

Mason, C. L., 1992, Conept mapping: a tool to develope
reflective Science Instruction. Science Education, 76
(1), 51-63.

Novak, JD. and Gowin, D.B., 1984, Learning how to
learn. Cambridge University, 6-7, 15-54, 93-108.

Ross, B. and Munby, H., 1991, Concept mapping and
misconceptions: a study of high-school students’
understanding of acids and bases. International Journal
of Science Education, 13 (1), 11-23.

Smith, M., 1992, Expertise and the organization of

knowledge: unexpected differences among genetic
counselors, faculty, students on problem categorization
tasks. Journal of Research in Science Teaching, 29,
179-205.

Stewart, J., Kirt, J.V, and Rowell, R., 1979, Concept
maps: a tool for use in biology teaching. The
Amercican Biology Teacher, 41 (3), 171-175.

Wallace, J.D. and Mintze, JJ., 1990, The concept map as
a research tool: Exploring conceptual change in
biology. Journal of Research in Science Teaching, 27
(10), 1033-1052.

West, LHD., Fensham, PJ., and Garrard, JE., 1985,
Describing following instruction in chemistry. Cognitive .
structure and conceptual change. Academic Press Inc,
29-50.

20039 109 4 Q% HE
20039 11¥ 159 49 He
20033 119 159 93 A=A



ZSEHT T S20IM B THae] O ZX2 918 iU 28 623

Appendix 1. Sl Cst 70 ZHARK[S] of

1. 3R] dojuks AU AAVE P2 AL FAYR ()
OAN @ ZF Q2 @ ATH W @ A+ Wi &

2. 3Fol Sl F= Halrh obd AL FAAM ()
@ AEgely 743 93 @ LAY Y @ AR Y W @ el LA

3. 3Wbo] £ wol AEW WO 1ot 2 oy Yeel BB Fololet b ()
© 7t @ 8% @ week @ -:—ﬁ ® A3

oEL
%
=,
rlo
-
>£
r o
N
Y
~2

4. 3PFREl oY AEwe) MIkE wEA A .
© FR717F AT @ At o] B2t @ Akelo] ol R} @ Ehre} Ao] AT

5. slate] B&3 o 71 WA ok A Zojolrlr (
@ vkast @ SR @ sKig @ 3Kt 712 © S =)

6. vkaniol thste] 7Kg vheA) AR e RAWR ()
© B2l 9 T @ B2l P T @ B9 e B @ 92 Solgle ¥

7. 3Rlol BET o ot 7kA9) RS ARk se BALR ()
D 5%7) @ oLusie: @ SRR @ FAFUIUE

8. T2 7lel g Aelrt 242, ()
P& e T P 7 Fol WA AH Hob sl B,

0. 97 Vel shio] Balel olFold B BFE I=AQ ()
D WFY @ ATN @ 2 @ IRt © Ao

10. 3hbo] BE U3} PEsE 5L B ()

@ A7)} WES @ ThE 4} olold gle.

@ AuSE7} $F o} otk @ Aol 292, TA7N7} oo,
11 N EY Boz e goto] 2 olo] H=rbr ()

12. o EAND Bo] AHY 2 Fohet AL T ()

13. 2AE] ZAS 715 TR ()

14, Be] T Foje] Yol Heldlt AR TAWh ()
© P47 $EEH @ A 4R Wb @ Ak BRI @ B 28 Wold



o
N
o
ox
=1
-
ox
0>
g
-i.o
3
]
ox

el

16. T % WA BA%S TEAE 1 2 A% AW ()
O el A7 @ Whole] 7] @ 74 2R @ o] BEoNE W

17. T 5 SHIEE 8 47 ¢4 BF A=A ()
O AL @ oI O A @ BFH © Y

18. Hrlekd tiEgjyt T A4 Hol=HE W 7Fol A7le A ()

19, T 3 o] WAHE gHE FAWR ()
® ekt @ ol @ ARY @ ek

2. 34 9502 Blanp) B & A o Told B ML ()
O 4% @ 9 @ BFY @ B

21, Hstol} shdsto] dolt gJag Wol T2 ARE KA HE e Rolols e ()
D BRY @ Y @ AL ® WY

22. A5 sPe] 5ol ME T 7ML (

—

2. 43Ik vlarle] £& dol] oJsle] o] Wakdd P Bolele STk ()
O 879 @ Y © HeElg @ Tekt © B

24. Aldo] g3} A ol Wl H gHozM He AL W o|rt EFHE oFL Y YA
Tzl ()

O WYY @ Bl @ 94U @ el © HAY

dE7e] Ad=



	JGGHBA_2003_v24n7-0022.tif
	JGGHBA_2003_v24n7-0023.tif
	JGGHBA_2003_v24n7-0024.tif
	JGGHBA_2003_v24n7-0025.tif
	JGGHBA_2003_v24n7-0026.tif
	JGGHBA_2003_v24n7-0027.tif
	JGGHBA_2003_v24n7-0028.tif
	JGGHBA_2003_v24n7-0029.tif
	JGGHBA_2003_v24n7-0030.tif
	JGGHBA_2003_v24n7-0031.tif
	JGGHBA_2003_v24n7-0032.tif

